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(57) ABSTRACT 

A disclosed gaming machine provides method and apparatus 
for presenting a plurality of game outcome presentations 
derived from one or more virtual 3-D gaming environments 

stored on the gaming machine. While a game of chance is 
being played on the gaming machine, two-dimensional 
images derived from a three-dimensional object in the 3-D 
gaming environment may be rendered to a display screen on 
the gaming machine in real-time as part of the game out 
come presentation. To add excitement to the game, a 3-D 
position of the 3-D object and other features of the 3-D 
gaming environment may be controlled by a game player. 
Nearly an unlimited variety of virtual objects, such as slot 
reels, gaming machines and casinos, may be modeled in the 
3-D gaming environment. 
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VIRTUAL CAMERAS AND 3-D GAMING 
ENVIROMENTS IN A GAMING MACHINE 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 11/112,076, entitled “VIRTUAL 
CAMERAS AND 3-D GAMING ENVIRONMENTS IN A 
GAMING MACHINE” and ?led Apr. 22, 2005, Which is a 
continuation of US. patent application Ser. No. 09/927,901, 
entitled “VIRTUAL CAMERAS AND 3-D GAMING 
ENVIRONMENTS IN A GAMING MACHINE” and ?led 
Aug. 9, 2001 (noW issued as US. Pat. No. 6,887,157), both 
of Which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to game presentation meth 
ods for gaming machines such as slot machines and video 
poker machines. More particularly, the present invention 
relates to apparatus and methods of for displaying game 
presentations derived from a 3-D gaming environment. 

[0003] As technology in the gaming industry progresses, 
the traditional mechanically driven reel slot machines are 
being replaced With electronic counterparts having CRT, 
LCD video displays or the like. These video/electronic 
gaming advancements enable the operation of more complex 
games, Which Would not otherWise be possible on mechani 
cal-driven gaming machines. Gaming machines such as 
video slot machines and video poker machines are becoming 
increasingly popular. Part of the reason for their increased 
popularity is the nearly endless variety of games that can be 
implemented on gaming machines utiliZing advanced elec 
tronic technology. 

[0004] There are a Wide variety of associated devices that 
can be connected to video gaming machines such as video 
slot machines and video poker machines. Some examples of 
these devices are lights, ticket printers, card readers, speak 
ers, bill validators, ticket readers, coin acceptors, display 
panels, key pads, coin hoppers and button pads. Many of 
these devices are built into the gaming machine or compo 
nents associated With the gaming machine such as a top box 
Which usually sits on top of the gaming machine. 

[0005] Typically, utiliZing a master gaming controller, the 
gaming machine controls various combinations of devices 
that alloW a player to play a game on the gaming machine 
and also encourage game play on the gaming machine. For 
example, a game played on a gaming machine usually 
requires a player to input money or indicia of credit into the 
gaming machine, indicate a Wager amount, and initiate a 
game play. These steps require the gaming machine to 
control input devices, including bill validators and coin 
acceptors, to accept money into the gaming machine and 
recogniZe user inputs from devices, including key pads and 
button pads, to determine the Wager amount and initiate 
game play. 

[0006] After game play has been initiated, the gaming 
machine determines a game outcome, presents the game 
outcome to the player and may dispense an aWard of some 
type depending on the outcome of the game. A game 
outcome presentation may utiliZe many different visual and 
audio components such as ?ashing lights, music, sounds and 
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graphics. The visual and audio components of the game 
outcome presentation may be used to draW a player’s 
attention to various game features and to heighten the 
players interest in additional game play. Maintaining a game 
player’s interest in game play, such as on a gaming machine 
or during other gaming activities, is an important consider 
ation for an operator of a gaming establishment. 

[0007] One method for maintaining a player’ s interest is to 
present multiple games at the same time during a game 
presentation. For instance, triple play poker in Which a 
player plays three hands of poker during each game presen 
tation has become very popular game implemented on a 
video gaming machine. Variants of triple play poker include 
game presentations Where a hundred or more poker hands 
are played during each game presentation. The presentation 
of multiple games during a single game presentation may be 
extended to other types of games, such as video slot games. 

[0008] One dif?culty associated With presenting multiple 
games in a video game presentation is the screen resolution 
of the display on a gaming machine. A typical display 
resolution on a gaming machine is about 640 pixels by 480 
pixels. As the number of games presented in a game pre 
sentation increases, the amount of detail may be limited by 
the screen resolution. For instance, for a hundred hand poker 
game Where a hundred poker hands are displayed during 
each game presentation, each card must be draWn fairly 
small Without much detail to accommodate all of the cards 
on a single display screen. The lack of detail and small card 
siZe may discourage some game players from playing such 
games. 

[0009] Another method for maintaining a player’s interest 
in playing a game on a gaming machine is to present an 
exciting game presentation that is shoWn on a display screen 
on the gaming machine. Many neWer game systems use 
graphical generation schemes employing mass storage 
devices that utiliZe varied load times and stream-able media 
formats to generate an exciting game presentation. With 
these game systems, many game scenes are generated during 
the game play using complex renderings and video playback 
capabilities. Typically, hoWever, for ef?ciency reasons, a 
player has little control over the game outcome presentation 
other than through game decisions they make during the 
play of the game. 

[0010] In vieW of the above, it Would be desirable to 
provide method and apparatus that alloW detailed game 
presentations accommodating the simultaneous play of mul 
tiple games to be presented on a video gaming machine 
Where the game presentation may also be controlled by a 
game player. 

SUMMARY OF THE INVENTION 

[0011] This invention addresses the needs indicated above 
by providing method and apparatus on a gaming machine for 
presenting a plurality of game outcome presentations 
derived from one or more virtual 3-D gaming environments 
stored on the gaming machine. While a game of chance is 
being played on the gaming machine, tWo-dimensional 
images derived from a 3-D object in the 3-D gaming 
environment may be rendered to a display screen on the 
gaming machine in real-time as part of a game outcome 
presentation. To add excitement to the game, the 3-D posi 
tion of the 3-D object and other features of the 3-D gaming 
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environment may be controlled by a game player. Nearly an 
unlimited variety of virtual objects, such as slot reels, 
gaming machines and casinos, may be modeled in the 3-D 
gaming environment. 

[0012] One aspect of the present invention provides a 
method of playing a game of chance in a gaming machine 
including a master gaming controller, a display device and 
a memory device. The method may be generally character 
iZed as including: 1) receiving a Wager for one or more 
games of chance controlled by the master gaming controller 
on the gaming machine; 2) determining game outcomes for 
each of the one or more games of chance; 3) rendering one 
or more tWo-dimensional images derived from a 3-D object 
in a three-dimensional gaming environment stored in the 
memory device on the gaming machine; and 4) displaying 
the one or more rendered tWo-dimensional images to the 
display device on the gaming machine. The game of chance 
may be selected from the group consisting of a slot game, a 
keno game, a poker game, a pachinko game, a video black 
jack game, a bingo game and a card game. 

[0013] The 3-D gaming environment may comprise one or 
more 3-D object models Where each 3-D object model is 
de?ned by a plurality of surface elements. A 3-D object 
model of a slot reel, a 3-D object model of a gaming machine 
and a 3-D object model of a casino are examples of 3-D 
object models Which may be de?ned in a gaming environ 
ment. The position of the 3-D object models in the gaming 
environment may vary With time. 

[0014] In particular embodiments, the method may 
include rendering in the 3-D gaming environment of one or 
more of the folloWing items: i) a game outcome presentation 
for at least one of the games of chance, ii) a gaming machine 
maintenance operation, iii) a gaming machine operational 
feature, iv) an attract mode feature, v) a promotional feature, 
vi) casino information and vii) a bonus game presentation 
and capturing one or more of these items on the one or more 

tWo-dimensional images. The gaming machine operational 
feature may be selected from the group consisting of insert 
ing a player tracking card in a card reader on the gaming 
machine, entering an identi?cation code on the gaming 
machine, pressing an input button on the gaming machine, 
inserting a printed ticket in a bill validator on the gaming 
machine. 

[0015] In other embodiments, a three-dimensional posi 
tion of the 3-D object and a rate of movement of the 3-D 
object may be time varying. In addition, the three-dimen 
sional position of the 3-D object may change at least one of 
continuously, non-continuously and combinations thereof. 
Also, the method may include receiving an input signal to 
change the three-dimensional position of the 3-D object 
Where the three-dimensional position of the 3-D object is 
changed to enlarge a feature in the 3-D gaming environment 
displayed on the display device. 

[0016] In yet other embodiments, the method may include 
one or more of a) displaying simultaneously a portion of a 
rendered tWo-dimensional image on a ?rst display device on 
the gaming machine and the portion of the rendered tWo 
dimensional image on a second display device on the 
gaming machine, b) displaying simultaneously a ?rst portion 
of a rendered tWo-dimensional image on a ?rst display 
device on the gaming machine and a second portion of the 
rendered tWo-dimensional image on a second display device 
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on the gaming machine and c) displaying simultaneously a 
rendered tWo-dimensional image on a display device on a 
?rst gaming machine and the rendered tWo-dimensional 
image on a display device on a second gaming machine. 

[0017] The method may also include one or more of 1) 
receiving an input signal to initiate one or more games of 
chance, 2) receiving a Wager for a ?rst game and receiving 
a Wager for a second game; and rendering a game outcome 
presentation for the ?rst game and the second game in the 
gaming environment, 3) receiving one or more input signals 
containing information used to play the game of chance and 
4) receiving one or more input signals containing informa 
tion used to select a 3-D gaming environment for the game 
of chance. 

[0018] Another aspect of the present invention provides a 
method of generating a game of chance played on a gaming 
machine. The method may be generally characterized as 
including: 1) selecting one or more game events in a game 
of chance that are represented visually on the gaming 
machine; 2) generating a visual storyboard for each game 
event; 3) generating one or more 3-D gaming environments 
designed or con?gured to present the visual storyboard for 
each game event; 4) ?lming each visual storyboard in the 
one or more 3-D gaming environments using a virtual 
camera; and 5) rendering a sequence of 2-D images derived 
from 3-D objects in the one or more 3-D gaming environ 
ments Where a 3-D position of each 3-D object in the 
sequence of 2-D images is de?ned by a position of virtual 
camera in the one or more 3-D gaming environment. A 
sequence of positions of the virtual camera in the one or 
more 3-D gaming environments used to ?lm the visual 
storyboard may be pre-selected or the sequence of positions 
of the virtual camera may be controlled by a player operating 
the gaming machine. The sequence of 2-D images ?lmed in 
the one or more gaming environments may be displayed on 
a display device on the gaming machine. 

[0019] Another aspect of the present invention provides a 
gaming machine. The gaming machine may be characterized 
as including: 1) a master gaming controller designed or 
con?gured to control one or more games of chance played 
on the gaming machine; 2) one or more virtual three 
dimensional (3-D) gaming environments available for ren 
dering a game outcome presentation for the one or more 
games of chance; 3) game logic designed for rendering one 
or more tWo-dimensional images derived from a 3-D object 
in at least one of the 3-D gaming environments and, 4) one 
or more display devices for displaying the game outcome 
presentations using the one or more tWo-dimensional 
images. The game of chance may be selected from the group 
consisting of a slot game, a keno game, a poker game, a 
pachinko game, a video black jack game, a bingo game and 
a card game. 

[0020] In particular embodiments, the game logic may be 
designed or con?gured to draW in the gaming environment 
one or more of the folloWing items i) a plurality of the game 
outcome presentations, ii) a gaming machine maintenance 
operation, a gaming machine operational feature, iii) an 
attract mode feature, iv) a promotional feature, v) casino 
information and vi) a bonus game presentation. These items 
may be captured on the one or more rendered tWo-dimen 
sional images. 
[0021] The gaming machine may include an input mecha 
nism, such as a key pad, a touch screen, a mouse, a joy stick, 
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a microphone and a track ball, designed or con?gured to 
receive an input signal used to change a three-dimensional 
position of the 3-D object. The three-dimensional position of 
the 3-D object may be changed to enlarge a feature in the 
3-D gaming environment displayed on the one or more 
display devices. The gaming machine may also include 1) an 
input mechanism designed or con?gured to receive one or 
more input signals containing information used to select a 
3-D gaming environment for the game outcome presentation 
of a game of chance, 2) a geometry processing unit, separate 
from the master gaming controller, designed or con?gured to 
execute the game logic for rendering one or more tWo 
dimensional images derived from the 3-D object and 3) a 
netWork interface board designed or con?gured to alloW the 
master gaming controller to communicate With a remote 
display device Where the rendered one or more tWo-dimen 
sional images are displayed on the remote display device. 
The master gaming controller may communicate With the 
remote display device using at least one of a local area 
network, a Wide area netWork or the Internet. 

[0022] Another aspect of the present invention provides a 
method of playing a plurality games of chance in a gaming 
machine With a master gaming controller, a display device 
and a memory device. The method may be generally char 
acteriZed as including: 1) receiving a single Wager for a 
plurality of games of chance controlled by the master 
gaming controller on the gaming machine; 2) determining a 
game outcome for each game of chance in the plurality 
games of chance; 3) rendering the plurality of games of 
chance in a three dimensional gaming environment stored in 
the memory device on the gaming machine; 4) rendering a 
?rst tWo-dimensional image derived from a ?rst 3-D object 
in the three-dimensional gaming environment Wherein the 
?rst tWo-dimensional image comprises a ?rst portion of the 
plurality of rendered games of chance; 5) displaying the ?rst 
rendered tWo -dimensional image to the display device on the 
gaming machine; 6) rendering a second tWo-dimensional 
image derived from a second 3-D object in the three 
dimensional gaming environment Wherein the second tWo 
dimensional image comprises a second portion of the ren 
dered plurality of games of chance; and 7) displaying the 
second rendered tWo-dimensional image to the display 
device on the gaming machine. 

[0023] The method may also include one or more of the 
folloWing: a) receiving a Wager for each of the plurality of 
games of chance, b) rendering a sequence of tWo-dimen 
sional images derived from 3-D objects in the three-dimen 
sional gaming environment Wherein three-dimensional posi 
tions of the 3-D objects in the sequence appear to vary 
continuously betWeen a ?rst three-dimensional position of a 
?rst 3-D object and a second three-dimensional position of 
a second 3-D object, c) selecting a ?rst game of chance in 
the ?rst portion of the plurality of rendered games of chance; 
making a Wager on the ?rst game of chance; initiating the 
?rst game of chance; selecting a second game of chance in 
the second portion of the plurality of rendered games of 
chance; making a Wager on the second game of chance; and 
initiating the second game of chance, d) receiving an input 
signal to initiate at least one game of chance in the ?rst 
portion of the plurality of rendered games of chance; and 
rendering a game outcome presentation for the at least one 
game of chance, e) rendering a bonus game for the at least 
one game of chance, f) receiving an input signal to initiate 
at least one game of chance in the second portion of the 
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plurality of rendered games of chance; and rendering a game 
outcome presentation for the at least one game of chance, g) 
rendering a bonus game for the at least one game of chance. 

[0024] In particular embodiments, the plurality of games 
of chance are multiple hands of a card game presented 
simultaneously Where the multiple hands of the card game 
are between 1 hand of poker to 1000 hands of poker. Further, 
the game of chance may be selected from the group con 
sisting of a slot game, a keno game, a poker game, a 
pachinko game, a video black jack game, a bingo game and 
a card game. 

[0025] In a gaming machine comprising a master gaming 
controller, a display device and a memory device, a method 
of displaying a plurality game WindoWs on the display 
device Wherein at least one of the game WindoWs is used to 
present a game of chance. The method may be described as 
including: 1) generating a plurality of 3-D game WindoWs 
arranged in a 3-D game interface model Wherein the 3-D 
game interface model comprises a 3-D geometric surface 
description for each of the plurality of game WindoWs; 2) 
mapping game WindoW content to each of the 3-D game 
WindoWs, 3) rendering game WindoW content to each of the 
3-D game WindoWs; 4) rendering a tWo-dimensional image 
derived from a three-dimensional object in the three-dimen 
sional game interface model stored in the memory device on 
the gaming machine; and 5) displaying the rendered tWo 
dimensional image to the display device on the gaming 
machine. 

[0026] The method may also include one or more of the 
folloWing: a) activating the one or more 3-D game WindoWs, 
b) receiving an input signal to initiate a game of chance in 
one or more of the active 3-D game WindoWs, c) rotating the 
3-D game interface model, d) presenting a game of chance 
in one or more of the game WindoWs, e) rendering ?rst game 
WindoW content in a ?rst 3-D game WindoW; rendering 
second game WindoW content in a second 3-D game Win 
doW; rendering the ?rst game WindoW content in the second 
3-D game WindoW; and rendering the second game WindoW 
content in the ?rst 3-D game WindoW and f) rendering a 
tWo-dimensional image derived from a 3-D object in a 
three-dimensional gaming environment stored in the 
memory device on the gaming machine to a 3-D game 
WindoW in the 3-D game interface model. 

[0027] In the particular embodiments, the game WindoW 
content may be selected from the group consisting of a game 
of chance, a bonus game, an advertisement, neWs, stock 
quotes, electronic mail, a Web page, a message service, a 
locator service or a hotel/casino service, a movie, a musical 
selection, a casino promotion, a broadcast event, a mainte 
nance operation, a player tracking service, a drink menu and 
a snack menu. The game of chance may be selected from the 
group consisting of a slot game, a keno game, a poker game, 
a pachinko game, a video blackjack game, a bingo game and 
a card game. At least one game WindoW may be used to play 
a game against another game player. Further, at least one 
game WindoW may be used to share a bonus game With a 
group of game players. 

[0028] Another aspect of the present invention provides a 
method a method of displaying game information in a game 
WindoW in a gaming machine With a master gaming con 
troller, a display device and a memory device. The method 
may be generally characteriZed as including: 1) generating a 
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game WindoW With a ?rst size; 2) rendering a ?rst tWo 
dimensional image derived from a three-dimensional object 
in a three-dimensional gaming environment stored in the 
memory device on the gaming machine to ?t Within the ?rst 
siZe of the game WindoW; 3) displaying on the display device 
the rendered ?rst tWo-dimensional image Within the game 
WindoW; 4) changing the game WindoW to a second siZe; 5) 
rendering a second tWo-dimensional image derived from the 
3-D object in the three-dimensional gaming environment 
stored in the memory device on the gaming machine to ?t 
Within the second siZe of the game WindoW; and 6) display 
ing on the display device the rendered second tWo-dimen 
sional image Within the game WindoW Wherein the game 
information is used to play a game of chance on the gaming 
machine. 

[0029] In particular embodiments, the method may also 
include on or more of the following: a) Wherein the second 
siZe of the game WindoW is smaller than the ?rst siZe of the 
game WindoW; generating one or more neW game WindoWs 
in a game WindoW area around the game Wherein the game 
WindoW area is a difference in area betWeen an area of the 

?rst siZe of the game WindoW and an area of the second siZe 
of the game WindoW; and displaying game information in 
the one or more neW game WindoWs, b) removing the neW 
one or more neW game WindoWs; and returning the game 
WindoW to the ?rst siZe and c) rendering a sequence second 
tWo-dimensional images derived 3-D objects in the three 
dimensional gaming environment stored in the memory 
device on the gaming machine Where each tWo-dimensional 
image in the sequence is siZed to ?t Within a sequence of 
game WindoWs betWeen the ?rst siZe and the second siZe. 

[0030] Another aspect of the present invention provides a 
method of activating an input button modeled in a 3-D 
gaming environment in a gaming machine With a master 
gaming controller, a display device and a memory device. 
The method may be generally characterized as including: 1) 
generating one or more 3-D models of input buttons in a 3-D 
gaming environment used to play a game of chance on the 
gaming machine; 2) rendering a tWo-dimensional image 
derived from a three-dimensional object in a three-dimen 
sional gaming environment stored in the memory device on 
the gaming machine Wherein the three-dimensional object 
comprises at least a portion of one or more the input buttons 
modeled in the 3-D gaming environment; 3) displaying the 
rendered tWo -dimensional image to the display device on the 
gaming machine; 4) receiving an input signal including at 
least an input location corresponding to a location on the 
display device displaying the rendered tWo-dimensional 
image; 5) generating an input line in the 3-D gaming 
environment using the input location; and 6) detecting a 
collision betWeen the input line and at least one of an input 
button modeled in the 3-D gaming environment. 

[0031] The method may also include one or more of the 
folloWing: a) comparing 3-D coordinates of the input line in 
the gaming environment to 3-D coordinates of input buttons 
modeled in the 3-D gaming environment, b) performing an 
action speci?ed by an input button corresponding to the 
received input location, c) activating one or more input 
buttons modeled in the 3-D gaming environment, d) ignor 
ing a detected collision betWeen the input line and an input 
button, When the input button is not activated. In particular 
embodiments, the input signal may be generated from a 
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touch screen and the input location on the display device 
corresponds to a cursor location on the display device. 

[0032] Another aspect of the invention pertains to com 
puter program products including a machine-readable 
medium on Which is stored program instructions for imple 
menting any of the methods described above. Any of the 
methods of this invention may be represented as program 
instructions and/ or data structures, databases, etc. that can be 
provided on such computer readable media. 

[0033] These and other features of the present invention 
Will be presented in more detail in the folloWing detailed 
description of the invention and the associated ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] FIG. 1 is a perspective draWing of a 3-D virtual 
gaming environment implemented on a gaming machine for 
one embodiment of this invention. 

[0035] FIG. 2 is a is a perspective draWing of virtual slot 
reels in a 3-D virtual gaming environment implemented on 
a gaming machine for one embodiment of this invention. 

[0036] FIG. 3 is a is a perspective draWing of tWo gaming 
machines in a 3-D virtual gaming environment implemented 
on a gaming machine for one embodiment of this invention. 

[0037] FIG. 4 is a is a perspective draWing of a virtual 
casino in a 3-D virtual gaming environment implemented on 
a gaming machine for one embodiment of this invention. 

[0038] FIG. 5 is a is a perspective draWing of a gaming 
machine. 

[0039] FIG. 6 is a How chart depicting a method for 
generating a game outcome presentation using a 3-D virtual 
gaming environment. 

[0040] FIG. 7 is a How chart depicting a method for 
generating a game of chance using a virtual gaming envi 
ronment. 

[0041] FIGS. 8 and 9 are perspective draWings of a 3-D 
interface for a gaming machine. 

[0042] FIG. 10 is a How chart depicting a method of 
playing a game on a gaming machine using a 3-D interface. 

[0043] FIG. 11 is a How chart depicting a method of 
displaying game information on a gaming machine. 

[0044] FIGS. 12A-12E are perspective draWings of screen 
input interfaces modeled in a 3-D gaming environment on a 
gaming machine. 

[0045] FIG. 13 is a How chart depicting a method of 
detecting input button collisions for input buttons modeled 
in a 3-D gaming environment on a gaming machine. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0046] FIG. 1 is a perspective draWing of a 3-D virtual 
gaming environment 100 implemented on a gaming machine 
for one embodiment of this invention. The 3-D virtual 
gaming environment may be used by the master gaming 
controller on the gaming machine to present a game of 
chance. The game of chance played on the gaming machine 
may include: 1) a Wager selected by a player playing a game 
on the gaming machine, 2) an initiation of the game of 
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chance on the gaming machine by the player, 3) a determi 
nation of an outcome for the game of chance by the gaming 
machine and 4) a presentation on the gaming machine of the 
game outcome to the player. In the present invention, the 
3-D gaming environment may be used to present a game 
outcome to the player, describe operating functions of the 
gaming machine and provide an interface for obtaining 
gaming information and services. Apparatus and methods 
implementing these features are described With respect to 
FIGS. 1-12. 

[0047] To utiliZe a virtual 3-D gaming environment for a 
game presentation or other gaming activities on a gaming 
machine, a 2-D vieW of the virtual 3-D gaming environment 
is rendered. The 2-D vieW captures some portion of the 
surfaces modeled in the virtual 3-D gaming environment. 
The captured surfaces de?ne a 3-D object in the 3-D gaming 
environment. The captured surfaces in 2-D vieW are de?ned 
in the 3-dimensional coordinates of the virtual 3-D gaming 
environment and converted to a 2-dimensional coordinate 
system during the capturing process. As part of a game 
presentation, the 2-D vieW may be presented as a video 
frame on a display screen on the gaming machine. In some 
Ways, the tWo-dimensional vieW is analogous to a photo 
graph of a physical 3-D environment taken by a camera 
Where the photograph captures a portion of the physical 3-D 
surfaces existing in the physical 3-D environment. HoWever, 
the photograph from a camera is not strictly analogous to a 
2-D vieW rendered from a virtual 3-D gaming environment 
because many graphical manipulation techniques may be 
applied in a virtual 3-D gaming environment that are not 
available With an actual camera. 

[0048] In the present invention, the 2-D vieW is generated 
from a vieWpoint Within the virtual 3-D gaming environ 
ment. The vieWpoint is a main factor in determining What 
surfaces of the 3-D gaming environment de?ning a 3-D 
object are captured in the 2-D vieW. Since information about 
the 3-D gaming environment is stored on the gaming 
machine, the vieWpoint may be altered to generate neW 2-D 
vieWs of objects Within the 3-D gaming environment. For 
instance, in one frame, a 2-D vieW of an object modeled in 
the 3-D gaming environment, such as a front side of a 
building (eg the vieWpoint captures the front side of a 
building), may be generated using a ?rst vieWpoint. In 
another frame, a 2-D vieW of the same object may be 
generated from another vieWpoint (eg the backside of the 
building). 

[0049] A disadvantage of current gaming machines is that 
the 2-D vieWs used as video frames in game presentations 
are only rendered from 2-D objects and information about 
the multi-dimensional nature of the objects rendered in the 
2-D vieWs, such as the vieWpoint used to generate the 2-D 
vieW, are not stored on the gaming machine. Historically, 
due to the regulatory environment of the gaming industry, 
gaming softWare used to present a game of chance has been 
designed to “run in place” on an EPROM installed on the 
gaming machine. Using an EPROM, it Was not feasible to 
store large amounts of game data relating to a complicated 
3-D model. Thus, only 2-D object information used to render 
the 2-D vieW Was stored on the gaming machine. 

[0050] HoWever, 2-D games rendered on gaming 
machines have also become more sophisticated and often 
employ complex animations. When complicated animations 
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are used in a 2-D system, such as playing movies on a 2-D 
object, a 3-D system can actually can save memory because 
more types of animation can be used With a 3-D system 
versus a 2-D system Without resorting to using movies 
Which are memory intensive. In a 2-D system Without using 
movies, the animation properties that may be used are 
simple tWo-dimensional movement and color cycling using 
color palettes Which provide a limited visual appeal. 

[0051] When only 2-D information about a 3-D object is 
available, it is not possible to generate neW 2-D vieWs from 
different vieWpoints of the 3-D object. For instance, When a 
picture of a playing card is rendered on current gaming 
machines, 3-D information, such as the thickness of the card 
is not stored. Thus, it is not possible to generate a 2-D vieW 
of the playing card from an edge-on vieWpoint, because the 
thickness of the card is not knoWn. As another example, 
frames from a movie may be used as part of a game 
presentation on a gaming machine. Each frame of the movie 
represents a 2-D vieW from a vieWpoint of a camera used to 
?lm each frame. If the frame included a picture of a building 
vieWed from the front (e.g., the vieWpoint captures the front 
of the building), it is not possible to generate a neW 2-D vieW 
of the back of the building using because information 
regarding the back of the building is not knoWn. 

[0052] One advantage of the present invention is the 
potential game playing area used to present a game of 
chance modeled in a 3-D gaming environment is greater 
than the potential game playing area of a 2-D gaming 
environment. For instance, a game of chance may be pre 
sented on each of the six sides of a cube modeled in a virtual 
gaming environment. To play the game chance, 2-D vieWs 
of the cube from different vieWpoints in the 3-D gaming 
environment may be rendered in real-time and presented to 
the player. As described beloW, in some embodiments, the 
player may even select the vieWpoint in the 3-D gaming 
environment used to generate the 2-D vieW. 

[0053] On current gaming machine, the cube Would be 
rendered as a 2-D object generated from the 3-D cube as 
seen from a particular vieWpoint. The particular vieWpoint is 
selected When the game is developed and only 2-D infor 
mation about the cube as vieWed from the selected vieW 
point Would be stored on an EPROM on the gaming 
machine. Thus, a game of chance could be presented on the 
sides of the cube rendered from the 2-D object that Was 
generated from the selected vieWpoint of the 3-D cube and 
stored on the EPROM. HoWever, unless additional 2-D 
objects Were generated from different vieWpoints, it is not 
possible to present a game of chance on the sides of the cube 
not visible from the selected vieWpoint because the 2-D 
object does not store information regarding the sides of the 
cube not visible from the selected vieWpoint. Further, even 
if multiple 2-D objects Were generated, it is dif?cult and time 
consuming to generate enough 2-D objects to alloW smooth 
transitions betWeen vieWpoints captured by the 2-D objects. 
It is also dif?cult to a scale a 2-D object, either smaller or 
larger, Without introducing distortion effects. 

[0054] Distortion is also generated When scaling 3-D 
objects. HoWever, it is easier to deal With using specialiZed 
3-D graphics cards because the card applies a bilinear 
?ltering process to the texels at render time. Without special 
hardWare, such as a 3-D graphics card, it Would be difficult 
to correct for distortion in real-time. 
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[0055] Finally, in a typical 2-D gaming system, due to the 
limited ?exibility of 2D, outcomes for a game of chance 
rendered in 2D and displayed on a gaming machine have to 
be quanti?ed and pre-rendered i.e. canned animations. Due 
to the ?exibility of a 3-D gaming system the outcomes can 
be determined through user input giving an unlimited num 
ber of animations in response to the players input. By not 
having to make a series of pre-canned animations but instead 
determining the animation in response to the players input 
saves many bytes in storage space requirements. In folloW 
ing ?gures, details of methods and apparatus used to present 
a game of chance generated from a 3-D gaming environment 
are described. 

[0056] Returning to FIG. 1, the 3-D gaming environment 
100 includes three objects: 1) a rectangular box 101 on top 
of, 2) a plane 114 and 3) a second box 126. The box 101, box 
127 and plane 114 are de?ned in a 3-dimensional rectangular 
coordinate space 104. Typically, surfaces of the objects in 
the gaming environment are de?ned using a plurality of 
surface elements. The surface elements may comprise dif 
ferent shapes, such as different types of polygons that are 
Well knoWn in the 3-D graphical arts. For example, the 
objects in the present information may be de?ned in a 
manner to be compatible With one or more graphics stan 
dards such as Open Graphics Library (OpenGL). Informa 
tion on OpenGL may be found at WWW.opengl.org. 

[0057] In one embodiment, the objects in the gaming 
environment 100 may be de?ned by a plurality of triangular 
elements. As an example, a plurality of triangular surface 
elements 125 are used to de?ne a portion of the surface 108 
and the surface face 112. In another embodiment, the objects 
in the gaming environment 100, such as box 101 and box 
126, may be de?ned by a plurality of rectangular elements. 
In yet another embodiment, a combination of different types 
of polygons, such as triangles and rectangles may be used to 
describe the different objects in the gaming environment 
100. By using an appropriate number of surface elements, 
such as triangular elements, objects may be made to look 
round, spherical, tubular or embody any number of combi 
nations of curved surfaces. 

[0058] Triangles are by the most popular polygon used to 
de?ne 3-D objects because they are the easiest to deal With. 
In order to represent a solid object, a polygon of at least three 
sides is required (eg triangle). HoWever, OpenGL supports 
Quads, points, lines, triangle strips and quad strips and 
polygons With any number of points. In addition, 3-D 
models can be represented by a variety of 3-D curves such 
as NURBs and BeZier Patches. 

[0059] Each of the surface elements comprising the 3-D 
virtual gaming environment may be described in a rectan 
gular coordinate system or another appropriate coordinate 
system, such as spherical coordinates or polar coordinates, 
as dictated by the application. The 3-D virtual gaming 
environments of the present invention are not limited to the 
shapes and elements shoWn in FIG. 1 (see FIGS. 2, 3 and 4) 
or the coordinate system used in FIG. 1 Which are shoWn for 
illustrative purposes only. Details of 3-D graphical rendering 
methods that may be used With the present invention are 
described in “OpenGL Reference Manual: The O?icial 
Reference Document to Open GL, Version 1.2,” 3rd edition, 
by Dave Shreiner (editor), OpenGL Architecture RevieW 
Board, Addison-Wesley Publishing, Co., 1999, ISBN: 
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0201657651 and “OpenGL Program Guide: The O?icial 
Guide to Learning OpenGL, Version 1.2,” 3rd edition, by 
Mason Woo, Jackie Neider, Tom Davis, Dave Shreiner, 
OpenGL Architecture RevieW Board, Addison-Wesley Pub 
lishing, Co., 1999, ISBN: 0201604582, Which are incorpo 
rated herein in their entirety and for all purposes. 

[0060] Surface textures may be applied to each of the 
surface elements, such as elements 125, de?ning the sur 
faces in the virtual gaming environment 100. The surface 
textures may alloW the 3-D gaming environment to appear 
more “real” When it is vieWed on a display screen on the 
gaming machine. As an example, colors, textures and re?ec 
tance’s may be applied to each of the surface elements 
de?ning the various objects in the 3-D gaming environment. 
Millions of different colors may be used to add a realistic 
“feel” to a given gaming environment. Textures that may be 
applied include smoothness or surface irregularities such as 
bumps, craters, lines, bump maps, light maps, re?ectance 
maps and refractance maps or other patterns that may be 
rendered on each element. The textures may be applied as 
mathematical models stored as “texture maps” on the gam 
ing machine. 

[0061] In one embodiment, the “texture map” may be an 
animated texture. For instance, frames of a movie or another 
animation may be projected onto a 3-D object in the 3-D 
gaming environment. These animated textures may be cap 
tured in 2-D vieWs presented in video frames on the gaming 
machine. Multiple animated textures may be used at the 
same time. Thus, for example, a ?rst movie may be projected 
onto a ?rst surface in the 3-D gaming environment and a 
second movie may be projected onto a second surface in the 
3-D gaming environment Where both movies may be vieWed 
simultaneously. 
[0062] Material properties of a 3-D surface may describe 
hoW the surface reacts to light. These surface properties may 
include such things as a) a material’s ability to absorb 
di?ferent Wave-lengths of light, b) a material’s ability to 
re?ect different wavelengths of light (re?ectance), c) a 
material’s ability to emit certain Wavelengths of light such as 
the tail lights on a car and d) a material’s ability to transmit 
certain Wavelengths of light. As an example, re?ectance 
refers to hoW much light each element re?ects. Depending 
on the re?ectance of a surface element other items in the 
gaming environment may be re?ected fuZZily, sharply or not 
at all. Combinations of color, texture and re?ectance may be 
used to impart an illusion of a particular quality to an object, 
such as hard, soft, Warm or cold. 

[0063] Some shading methods that are commonly used 
With 3-D graphics to add texture that may be applied to the 
present invention include gourand shading and phong shad 
ing. Gourand and phong shading are methods used to hide 
an object’s limited geometry by interpolating betWeen tWo 
surfaces with different normals. Further, using Alpha Blend 
ing, pixels may be blended together to make an object 
appear transparent i.e. the object transmits light. 

[0064] Virtual light sources, such as 102, may be used in 
the gaming environment to add the appearance of shading 
and shadoWs. Shading and shadoWs are used to add Weight 
and solidity to the rendering of a virtual object. For example, 
to add solidity to the rectangular box 101, light rays emitted 
from light source 102 are used to generate a shadoW 103 
around the rectangular box 101. In one method, ray tracing 




























